Systemic proteasomal inhibitor exposure enhances dopamine turnover and decreases dopamine levels but does not affect MPTP-induced striatal dopamine depletion in mice.
The validation of an in vivo proteasomal inhibitor (PSI) model to translate ubiquitin-proteasomal-system dysfunction involved in the pathogenesis of Parkinson's disease (PD) into a commonly accepted animal model is ongoing. Here we first report the effects of systemic administration of the proteasomal inhibitor Z-lle-Glu(OtBu)-Ala-Leu-CHO (3 mg/kg, s.c., six times over 2 weeks) alone to extend the rat model to mice. Second we investigate the consequences of PSI pretreatment 42 weeks before an acute treatment with the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) in C57bl/6 mice. HPLC postmortem neurochemistry showed a significant increase in dopamine turnover and decrease of striatal dopamine levels, only 14 weeks after PSI treatment, but no enhancement of dopamine turnover or differences in striatal dopamine levels when comparing MPTP with MPTP plus PSI treatment. Behavioral analysis (rotarod, open field activity) did not indicate that PSI affects this type of motor behavior. Systemic PSI administration in mice appears not to be a valid animal model under the experimental conditions used. Potential solutions are discussed.